Degradation of the encephalomyocarditis virus and hepatitis A virus 3C proteases by the ubiquitin/26S proteasome system in vivo.
We have isolated stably transfected mouse embryonic fibroblast cell lines that inducibly express either the mature encephalomyocarditis virus (EMCV) or hepatitis A virus (HAV) 3C protease and have used these cells to demonstrate that both proteins are subject to degradation in vivo by the ubiquitin/26S proteasome system. The detection of 3C protease expression in these cells requires inducing conditions and the presence of one of several proteasome inhibitors. Both 3C proteases are incorporated into conjugates with ubiquitin in vivo. HAV 3C protease expression has deleterious effects on cell viability, as determined by observation and counting of cells cultured in the absence or presence of inducing conditions. The EMCV 3C protease was found to be preferentially localized to the nucleus of induced cells, while the HAV 3C protease remains in the cytoplasm. The absence of polyubiquitinated EMCV 3C protease conjugates in nuclear fraction preparations suggests that localization to the nucleus can protect this protein from ubiquitination.